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(54) COPPER FOIL-MADE CURRENT COLLECTOR FOR SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a copper foil-made current collector for a secondary battery by which an IR drop is 
reduced and reduction in battery capacity is reduced at discharge time. 

SOLUTION: This copper foil-made current collecting body for a secondary battery contains copper by 99.90 wt.% or more and 
oxygen 0.01 to 0.05 wt.% and is composed of copper foil, on which the total content of impurity elements composed of a group 
constituted of phosphorus, lead, iron, tin, zinc, nickel, arsenic, bismuth, silver, sulfur, cadmium, mercury, selenium, tellurium, 
zirconium, indium, gallium, titanium, cobalt, antimony and gold is 0.02 wt.% or less. Rolled copper foil worked/hardened by 
cold rolling is preferably used for this copper foil. A negative electrode of a secondary battery is obtained by applying a 
paste-like material by mixing carbon or graphite which is an active material and a binder such as polyvinylidene 
fluoride(PVDF) to this current collector. A lithium ion battery, a metallic lithium battery or a polymer battery is cited as the 
secondary battery. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The charge collector made from copper foil for rechargeable batteries characterized by the total content of the impurity 
element which consists of groups which contain 99.90 % of the weight or more of copper and 0.01 - 0.05 % of the weight of 
oxygen, and consist of Lynn, lead, iron, tin, zinc, nickel, arsenic, a bismuth, silver, sulfur, cadmium, mercury, a selenium, a 
tellurium, a zirconium, an indium, a gallium, titanium, cobalt, antimony, and gold consisting of copper foil which is 0.02 or less 
% of the weight 

[Claim 2] The charge collector made from copper foil according to claim 1 for rechargeable batteries whose copper foil is rolling 
copper foil. 

[Claim 3] The charge collector made from copper foil according to claim 1 for rechargeable batteries whose rechargeable battery 
is a lithium ion battery, a metal lithium cell, or a polymer battery. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the charge collector made from copper foil used in case a rechargeable battery, 

especially a lithium system rechargeable battery are created. 

[0002] 

[Description of the Prior Art] Fundamentally, the rechargeable battery consists of the electrolytic solutions for enabling 
migration of ion between the separator which insulates a positive electrode, a negative electrode, a positive electrode, and a 
negative electrode and a positive electrode, and a negative electrode. It comes- to apply various kinds of active materials to the 
front face of the charge collector with which the negative electrode of a rechargeable battery consists of a metallic foil. Generally 
the copper foil (several micrometers - about dozens of micrometers in thickness) obtained using a pure-copper system ingredient, 
for example, tough pitch copper etc., as this metallic foil is adopted from the viewpoint of conductivity and an ionization 
tendency. Moreover, as an active material, the paste-like object which mixed carbon or graphite, and binders, such as poly 
vinylidene fluoride (PVDF), is used, 

[0003] Compared with the foil which consists of the foil which consists of other metallic materials, for example, iron, nickel, 
stainless steel, titanium, zinc, magnesium, etc., conductivity of copper foil is high and is desirable as a raw material of a charge 
collector. However, even if it is such copper foil, it does not pass to say that it excels in respect of conductivity compared with 
the foil which consists of other metallic materials, and cannot be said to be an ideal thing. That is, even if it was copper foil, 
when it used as a charge collector of a rechargeable battery, it might be said that IR drop arose and the discharge voltage output 
as a design could not be obtained with electric resistance. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, as a result of this invention person's etc. examining many things paying 
attention to the elementary composition of copper foil, electric resistance found out small elementary composition with high 
conductivity. That is, it found out that copper purity was comparatively high, the copper foil with presentation that oxygen 
contains in the specific range and a specific impurity is below a specific content had comparatively high conductivity, and it was 
suitable to use as a charge collector for rechargeable batteries. This invention is made based on such knowledge. 
[0005] 

[Means for Solving the Problem] That is, this invention relates to the charge collector made from copper foil for rechargeable 
batteries characterized by the total content of the impurity element which consists of groups which contain 99.90 % of the weight 
or more of copper and 0.01 - 0.05 % of the weight of oxygen, and consist of Lynn, lead, iron, tin, zinc, nickel, arsenic, a bismuth, 
silver, sulfur, cadmium, mercury, a selenium, a tellurium a zirconium an indium, a gallium, titanium, cobalt, antimony, and gold 
consist of copper foil which is 0,02 or less % of the weight 

[0006] The charge collector made from copper foil for rechargeable batteries concerning this invention consists of copper foil 
which contains copper (Cu) 99.95% of the weight or more preferably 99.90% of the weight or more. Since other element 
contents increase relatively that a copper content is less than 99.9 % of the weight and the conductivity of copper foil falls, it is 
not desirable. 

[0007] In this copper foil, oxygen (O) contains 0.01 to 0.05% of the weight, and contains 0.03 to 0.04% of the weight preferably 
in it. Although production costs which must operate various facilities (for example, the dissolution, a casting facility, etc. of 
copper) of copper foil creation time under an anoxia ambient atmosphere, and a facility takes, such as cost and operation cost, 
become a large amount in order to make the content of oxygen into less than 0.01 % of the weight, since the effective 
improvement in the conductivity of copper foil is not expectable, it is not desirable. Moreover, if the content of oxygen exceeds 
0.05 % of the weight, since the conductivity of copper foil will fall, it is not desirable. 

[0008] Moreover, in this copper foil, the specific impurity element contains 0.005 or less % of the weight preferably 0.02 or less 
% of the weight with the total content. With a specific impurity element here Lynn (P), lead (Pb), iron (Fe), Tin (Sn), zinc (Zn), 
nickel (nickel), arsenic (As), a bismuth (Bi), It is the thing of silver (Ag), sulfur (S), cadmium (Cd), mercury (Hg), a selenium 
(Se), a tellurium (Te), a zirconium (Zr), an indium (In), a gallium (Ga), titanium (Ti), cobalt (Co), antimony (Sb), and gold (Au). 
Therefore, the impurity element which consists of elements other than this may be contained exceeding 0.02 % of the weight. 
Moreover, all the elements that described the specific impurity element above may be contained, and only one sort of elements 
may be contained. In this invention, since this specific impurity element should just be 0.02 or less % of the weight in the total 
content, the above-mentioned element may not be contained at all. If the total content of this specific impurity element exceeds 
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0.02 % of the weight, since the conductivity of copper foil will fall, it is not desirable. 

[0009] As for the copper foil in this invention, it is desirable that it is rolling copper foil. That is, it is desirable that it is rolling 
copper foil work hardened with cold rolling. This is because it has been hard coming to fracture copper foil, in case tensile 
strength applies and winds up an active material to a large next door and copper foil and creates a negative electrode with work 
hardening. In this invention, the copper foil obtained by the electrolytic decomposition process, i.e., electrolytic copper foil, may 
be used. However, generally, since tensile strength of electrolytic copper foil is small, it may be said that it is hard to create a 
negative electrode. Therefore, even if it is electrolytic copper foil, it is desirable to adopt further the copper foil (said to be 
rolling electrolytic copper foil.) which cold-rolls this and is obtained. 

[0010] About 8-30 micrometers of thickness of the charge collector made from copper foil for rechargeable batteries which 
consists of copper foil are about 10-20 micrometers preferably. The charge collector made from copper foil for rechargeable 
batteries concerning this invention can be conventionally obtained easily by the well-known approach. For example, the charge 
collector made from copper foil for rechargeable batteries which consists of rolling copper foil of request thickness can be 
obtained by preparing the ingot containing the copper of the specified quantity, the oxygen of the specified quantity, and the 
specific impurity element of the specified quantity, and performing hot rolling, primary cold rolling, intermediate annealing, and 
secondary cold rolling to this. 

[001 1] Such copper foil is suitably used as a charge collector for [ various ] rechargeable batteries. That is, an active material is 
applied to copper foil and the plate (negative electrode) of a rechargeable battery is obtained. The paste-like object which 
specifically mixed the active material which consists of carbon or graphite, and binders, such as poly vinylidene fluoride 
(PVDF), is applied to the charge collector made from copper foil, and the negative electrode of lithium system rechargeable 
batteries, such as a lithium ion battery, a metal lithium cell, and a polymer battery, is obtained. 
[0012] 

[Example] Hereafter, although an example explains this invention, this invention is not limited to an example. The copper foil in 
which this invention contains the copper of the amount of specification, the oxygen of the amount of specification, and the 
specific impurity element of the amount of specification has high conductivity, and it should be interpreted based on the 
technical thought that it is suitable as a charge collector for rechargeable batteries. 

[0013] The electrolytic copper metal of examples 1-4 and 1 or 26 kinds of examples of a comparison was respectively dissolved 
and cast in the atmospheric-air ambient atmosphere, and the ingot with a thickness of 200mm was created. Then, repeat round 
trip rolling was performed and the copper plate was obtained until it became 14mm in thickness, after heating each ingot with a 
heating furnace with a temperature of 900 degrees C. To each copper plate, primary cold rolling was performed under the room 
temperature, and copper sheet metal with a thickness of 0.7mm was obtained to it. After giving intermediate annealing to each 
copper sheet metal at the temperature of 700 degrees C, secondary cold rolling was performed by 97.5% of reduction of 
sectional area under the room temperature. In addition, secondary cold rolling was performed by performing cold rolling and foil 
rolling (the last cold rolling being called foil rolling.). Six kinds of rolling copper foil with a thickness of 17 micrometers was 
obtained as mentioned above. When the elementary composition of six kinds of rolling copper foil was analyzed, it was as in a 



table 1. 
[0014] 
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In addition, the specific impurity element indicated by the table 1 means the impurity element which consists of groups which 
consist of Lynn, lead, iron, tin, zinc, nickel, arsenic, a bismuth, silver, sulfur, cadmium, mercury, a selenium, a tellurium, a 
zirconium, an indium, a gallium, titanium, cobalt, antimony, and gold. 

[0015] About six kinds of this rolling copper foil, it is JIS. H Conductivity was measured by the approach specified to 0505 
(measuring method of the volume resistivity of nonferrous metals, and conductivity). This result was shown in a table 1. 
[0016] Compared with the copper foil to which the copper foil concerning the examples 1-4 which have the content of copper, 
oxygen, and a specific impurity element in the specific range requires the content of copper, oxygen, and/or a specific impurity 
element for the examples I and 2 of a comparison which separate from the specific range, it turns out that conductivity is high 
relatively so that clearly from the result of a table 1. 
[0017] 

[Function and Effect(s) of the Invention] When this is used as a charge collector for rechargeable batteries since the copper foil 
in this invention has comparatively high conductivity as stated above, IR drop can be suppressed small and the effectiveness that 
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a predetermined discharge voltage output can be obtained at the time of discharge is done so. That is, the effectiveness that the 
evil in which cell capacity decreases at the time of discharge can be prevented is done so. 



[Translation done.] 
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